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INTRODUCTION
Pregnancy-related low back pain (LBP) and pelvic 
girdle pain (PGP) are prevalent throughout the world. 
Over 30% of pregnant and postpartum women have 
experienced these types of pain.1 In Japan, 78.6% of 
postpartum women report persistent LBP more than  
3 months after delivery.2 Although LBP/PGP have been 
reported to diminish by 12 weeks after childbirth,3,4 
around 10% of postpartum women complain of pain 
1-2 years after delivery.3,5 According to Gutke et al, 

40% of women with LBP/PGP 3-months postpartum 
demonstrated moderate disability (Oswestry Disability 
Index (ODI) score 21-40%).6 Pain also impacts mental 
health and causes socioeconomic detrimental 
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during the postpartum period.7 As a consequence of 
postpartum LBP/PGP, increased absenteeism from 
work has been reported by various european studies7,8. 
Persistent PGP in the postpartum period affects work 
life, resulting in financial loss.
 Hormonal changes experienced during pregnancy 
is often cited as a possible cause of PGP. However, the 
level of evidence regarding the association between 
hormonal changes and persistent PGP in postpartum is 
low.9 Additionally, postural changes in pregnancy may 
influence LBP and PGP after delivery.9 Previous LBP and 
a high number of positive provocation findings during 
late pregnancy were predictors for persistent LBP/
PGP 6 months or more after delivery.10,11 Gutke et al.12 
found that four predictors for persistent PGP were: (1) 
low endurance of back flexors; (2) age range from 29.0 
to 31.5 years old; (3) pain symptoms during gestational 
weeks 12 to 18; and (4) work dissatisfaction.12 According 
to Bjelland et al.,13 LBP before pregnancy and emotional 
distress during pregnancy were associated with PGP 
more than 6 months after delivery.13 Different cultural 
perception may impact on pain of childbirth and 
perinatal care.14,15 Several studies have shown that 
pregnancy-related LBP/PGP usually decreases or 
disappears within 3-12 weeks after delivery.12,16 In 
addition, postpartum women generally recover from 
pelvic instability within 6 months after delivery.17

 Thus, LBP/PGP during pregnancy may impact the 
persistence of PGP in the postpartum period. However, 
there are only few longitudinal studies of risk factors for 
persistent LBP/PGP in Japanese women. Information 
is lacking on the prevalence and possible risk factors 
of PGP evaluated during postpartum period in Japan. 
Because race, delivery method, and lifestyles differ 
between European countries and Japan, it is unclear 
whether postpartum Japanese women follow the same 
natural course as European women.
 This study had two hypotheses: (1) pain alleviation 
takes longer in the Japanese population than in 
the European populations; and (2) symptoms of  
LBP/PGP and restrictions on activities of daily living 
during pregnancy are risk factors for persistent  
LBP/PGP at 12 months after delivery in postpartum 
Japanese women.
 Thus, the aim of this study was to determine the 
natural course and risk factors for persistent LBP/PGP 
during the initial 12 months after childbirth.

METHODS
This study protocol was approved by Hiroshima 
International University and Nakagawa clinic ethical 
review board (IRBN: 14-141, 2015). All participants 
signed informed consent form prior to enrollment. 
Inclusion criteria were healthy pregnant women aged 
between 20 and 40 years, un-medicated vaginal birth 
(without medication, they do not use analgesics, 
tranquilizers, or anesthesia during the course of labor 
and delivery), a healthy infant and a mother who could 
start to care for her new baby the day after delivery. 
Women who underwent cesarean section, had health 
problems other than pelvic girdle pain, difficulty in 
performing activities of daily living, communication 
disorders and/or mental or physical disabilities were 
excluded due to ethical consideration.
 Recruitment of pregnant women for this observational 
study was initiated on the 1st of April 2015 at Nakagawa 
Clinic. Longitudinal data were collected from serial 
questionnaires including intensity of pain, limitation 
of daily activity and psycological aspect regarding 
LBP/PGP completed between one day and 12 months 
after delivery (Table 1). Outcomes consisted of Visual 
Analog Scale (VAS) for pain, pain locations, Pelvic Girdle 
Questionnaire (PGQ), and the Edinburgh Depression 
Scales. Outcomes were measured from day 1 to 5, 
and at 1 week, 2 weeks, 3 weeks, 4 weeks, 9 weeks, 13 
weeks, 25 weeks, 37 weeks and 52 weeks (12 months) 
after delivery. Pain symptoms during pregnancy were 
recorded one day after delivery. Extreme pain during 
delivery may influence the memory and perception 
of pain during the pregnancy. Therefore, utilizing face 
pain scale, we asked that VAS score more than 20 mm 
of pain was the level of pain that the women could not 
perform the activities without smile. VAS score less 
than 20 mm was considered as the level of pain that 
the women could perform ADL activities with smile on 
their faces. Surveys of all participants were completed 
by 31st of January 2018.
 All participants completed a baseline questionnaire 
providing demographic data including number of 
deliveries, history of LBP/PGP before and during 
pregnancy and weight of their newborn baby. They also 
reported pain intensity and limitations on activities 
such as standing, sitting and walking during pregnancy 
using a standard 100-mm VAS which instructed to show 
pain level on the horizontal line (0 mm is no pain and 
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spinae (PSIS’s) shown in a drawing and measured with 
VAS. Similarly, PGP was defined as pain in the buttock 
area between PSIS’s and lower edge of the piriformis 
shown in a drawing and measured with PGQ. PGP was 
classified into four groups: (1) pelvic girdle syndromes, 
(2) symphiliosis, (3) one-side sacroiliac syndrome, and 
(4) double-sided sacroiliac syndrome.3 We explained 
the differences between LBP and PGP to the subjects. 
Previous studies1,3,18 showed that there is a difficulty 
in classifying LBP and PGP by the subjects themselves. 
Besides, we aimed at determining the difficulty in life 
of women after the delivery regardless of exact pain 
location. Pain was not managed by any interventions 
as per protocol in the study population.
 Research guidelines were provided to the participants 
to help them understand the protocol. We contacted 
each patient by telephone, social network service or 
e-mail after discharge on day 5 to remind them of 
the intervention and outcome measurements. Well-
organized documents with the survey schedule and 
postage-paid envelopes allowed them to mail the forms 
to us at each survey point. PGQ and VAS were obtained 
using well-organized instructions explaining how to 
fill in the form and answer each question so that the 
participants could understand the meaning of each 
question during data collections. All questionnaires 
were filled out as instructed because the forms were 
carefully arranged by date.

STATISTICAL ANALYSIS
Characteristics parameters of patients were summarized 
using means and 95% confidence intervals (CI) as 
continuous values. Sample size was analyzed with 
G*power 3 software (Heinrich-Heine University, 
German)) before starting this study. The required 
number for this study was a minimum of 101. The 
primary outcome was the PGQ score, and we performed 
power analysis with α = .05, β = .20, and effect size  
of 0.5. Based on the degree of pain reported during the 
52 weeks after delivery and PGQ score, the presence or 
absence of pain reduction was determined using the 
Friedman test (α = 0.05). In addition, logistic regression 
analysis was used to determine the correlation of pain 
symptoms and limitations on activities of daily living 
during pregnancy with the risk of persistent LBP/
PGP at 12 months after delivery. Dependent variables 
were PGQ score ≥20 and VAS ≥21 mm at 52 weeks after 

Table 1
Study protocol

Baseline 
questionnaire

EPDS PGQ/VAS

Pregnancy  

In hospital D1   

D2 

D3 

D4 

Discharge D5 

W1  

W2  

W3  

W4  

W9  

W13  

W25  

W37  

W52   

EPDS: Edinburgh Postnatal Depression Scale
PGQ: Pelvic Girdle Questionnaire
VAS: Visual Analog Scale
: participants filled out the questionnaires
D1: one day after delivery, W1: one week after delivery

100 mm is the worst possible pain). Edinburgh Postnatal 
Depression Scale (EPDS) and Japanese language version 
of the PGQ was also filled to assess postnatal depression 
and pelvic girdle pain. The EPDS is a simple means 
of screening for postnatal depression in health care 
settings. It is a 10-item self-report scale designed as a 
specific instrument to detect postnatal depression. It 
is scored 0, 1, 2 and 3 according to increasing severity 
of the symptom (0-30 with score of 30 representing 
the most severity of symptom). PGQ assesses activity 
limitation and symptoms using a score of 0-3  
(a 4-point scale) per item to yield a total score of 0-100 
with a score of 100 representing the greatest possible 
disability. Pain was described on a pain drawing with 
regard to locations and types of pain. Pain types were 
characterized as dull/aching, sharp pain, burning, 
numbness, stabbing, and other descriptive phrases. 
The participants were instructed to mark locations and 
types of pain on the figure and describe symptoms of 
each area showing pain. A custom questionnaire was 
used to distinguish LBP and PGP. LBP was defined as 
pain between the 12th ribs and posterior superior iliac 
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childbirth. Objective variables were PGQ, VAS, number 

of pain locations in the pelvic joints and limitations on 

activities of daily living during pregnancy. Pain area and 

types are showed in Figure 1. Headache, knee pain, wrist 

pain and lower abdominal pain were not examined. We 

only focused on LBP and PGP. SPSS Statistics version 22（ 

SPSS Inc., Chicago, IL（ was utilized for statistical analysis 

and the level of significance was set at alpha = 0.05.

RESULTS
We recruited pregnant women in Nakagawa clinic. The 
number of deliveries is about 700 per year in the clinic. 
We distributed desired questionnaire regarding this 
study to about 150 pregnant women at the second and 
third trimester. Only 49 women responded to this study 
due to their difficult condition to participate in this 
study after delivery, such as caring baby, disinterested 

Fig. 1: Location of LBP and PGP at D1, W1, W4, W13, W25 and W52 after delivery
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Table 3
Analysis of pain symptoms during pregnancy

Acute LBP before pregnancy (number of participants) 6
Acute LBP during pregnancy (number of participants) 1
Frequency of pain No Rare Sometime Always
 Number of participants 7 8 18 13
Location of PGP (Number of pelvic joints) 0 1 2 3
 Number of participants 7 20 14 5
Location of PGP: number of painful joints among the three pelvic joints

Table 4
Results of PGQ, VAS and EPDS from day 1 to 52 weeks after delivery

PGQ (score) VAS (mm) EPDS
Mean (95%CI) Mean (95%CI) Mean (95%CI)

D1 45 (37, 53) 29.5 (21.5, 37.6) 3.6 (1.7,4.6)
D2 47 (40, 54) 28.7 (21.2, 36.1)
D3 44 (36, 52) 28.6 (18.9, 38.4)
D4 34 (25, 43) 25.4 (17.7, 33.0)
D5 37 (27, 46) 29.9 (20.2, 39.6)
W1 37 (28, 46) 28.9 (19.6, 38.2) 3.1 (1.8,4.8)
W2 28 (21, 36) 20.2 (17.2, 23.1) 4.1 (1.7,4.6)
W3 23 (17, 30) 16.5 (14.4, 18.7) 3.4 (4.2,1.5)
W4 19 (12, 25) 15.1 (12.5, 17.7) 2.8 (1.3,3.6)
W9 14 (9, 18) 13.3 (10.8, 15.8) 2.3 (1.0,2.9)
W13 13 (7, 19) 11.8 (11.3, 12.4) 2.5 (1.3,3.5)
W25 9 (4, 14) 11.0 (9.7, 12.3) 1.8 (0.8,2.2)
W37 8 (4, 13) 9.7 (9.4, 10.1) 2.6 (1.4,3.8)
W52 8 (4, 12) 8.9 (7.6, 10.2) 2.1 (1.0,2.8)
p-value 0.01 0.01 0.49
95%CI: 95% confidence interval

in the study and busy in housework. Three women were 
excluded after delivery. Forty-six subjects completed 
the 12 months surveys, yielding a response rate of 80%. 
Eight subjects did not respond at the 12-month survey. 
Six subjects experienced LBP/PGP before pregnancy.  
A summary of the participants’ characteristics is shown 
in Table 2. One subject had acute LBP during pregnancy, 
six had chronic LBP/PGP, and 13 had constant LBP/
PGP throughout the pregnancy. Five had pain in all 
three pelvic joints (both sacroiliac joints and pubic 
symphysis) (Table 3). No participants required any 
special medical treatments or physical therapy after 
delivery and their level of physical activity was moderate 
including housework without special exercises.
 PGQ score (p <.001) and maximum VAS (p = .03) 
values significantly decreased between day 1 and 52 

weeks after delivery (Table 4). EPDS was not significantly 
different between day 1 and 52 weeks after delivery. 
Mean (95% CI) PGQ score significantly decreased from 

Table 2
Baseline characteristics of study group (n = 46)

Subject Ave (95% CI)
Age (years) 31.5 (27.0, 36.0)
Weight before pregnancy (kg) 51.2 (43.5, 58.9)
Weight in the third trimester of 
gestation (kg)

60.9 (52.9, 68.9)

Period of pregnancy (weeks) 39.5 (38.3, 40.7)
Parity (time) 1.6 (0.8, 2.4)
Weight of the new baby (g) 3118.7 (2744.2, 3493.2)
Duration of labor (minutes) 396 (66.0, 726)
95% CI: 95% confidence interval
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45 (37, 53) on day 1 to 13 (7, 19) at 13 weeks after delivery 
(p = .001) and maximum VAS also decreased significantly 
from 29.5 (21.5, 37.6) mm to 11.8 (11.3, 12.4) mm  
(p = .001) by 3 months after delivery. However, 67% 
of women (N = 33) had persistent LBP/PGP even at  
12 months after delivery. Thirteen women complained 
persistent PGP, sixteen women complained persistent 
LBP and four women had the pain in both areas at 
52 weeks. Two women (7%) reported an increase in 
pain between day 1 and 12 months after delivery. 
Logistic regression analysis was used to determine 
the correlation of pain symptoms and limitations on 
activities of daily living during pregnancy with the risk of 
persistent LBP/PGP 52 weeks after delivery. There were 
no independent variables related to pain measured in 
this study (Table 5).

DISCUSSION
The aim of this study was to determine the natural 
course and risk factors for persistent LBP/PGP during 
12 months after childbirth. The main findings were 
that pregnancy-related LBP/PGP exhibited significant 
pain reduction within 3 months after delivery, but only 
33% were pain-free at 12 months, which indicates that 
67% of women had small, but persistent LBP/PGP at  

12 months after delivery. Qualities of the pain symptoms 
(intensity of pain, location of pain) during pregnancy 
were not associated with the persistent LBP/PGP at  
12 months after child delivery in this study. These results 
were the same as the study by Uemura.19 They reported 
that LBP at the third trimester was not associated with 
the LBP at 3 months postpartum.
 In terms of spontaneous pain recovery, most women 
demonstrated decreased PGQ scores, maximum 
VAS by 3 months after delivery. These results were 
consistent with the findings of previous studies. Albert 
et al.11 indicated that a higher proportion of women 
reported less pain within 12 weeks than that in our 
results. Bjelland et al.13 found that 78% of Norwegian 
women had no pain 6 months after delivery, while 60% 
of Indian women reported slight pain at 3 months.20 
Robinson et al.4 found that SF-36 (physical function 
and bodily pain scores) improved between gestation 
week 30 to 12 weeks after childbirth. In this study, 
postpartum Japanese women reported that pregnancy-
related LBP/PGP was alleviated within 3 months 
after delivery. However, over 60 percent of Japanese  
women reported persistent LBP/PGP at 12 months after 
delivery compared to around 20 percent of European 
women.3,5

Table 5
Results of logistic regression analysis

Objective variables Mean
[95% CI]

PGQ at 52 week VAS at 52 week

p value p value

1. Pain intensity (VAS) (mm) 36.0
[34.5, 37.5]

0.49 0.11

2. Location of pain in the pelvic joints (range) 0 (0 – 2) 0.32 0.12

3. PGQ score 53.0
[52.4, 53.2]

0.19 0.36

4. EPDS 4.8
[4.7, 4.9]

0.15 0.43

5.  Limitation of hours lying down (weeks before 
delivery)

6
[5.0, 7.0]

0.38 0.68

6.  Limitation of hours sitting (weeks before 
delivery)

8.0
[7.5, 8.5]

0.44 0.47

7.  Limitation of hours standing (weeks before 
delivery)

2.0
[1.0, 3.0]

0.49 0.89

VAS: Visual Analog Scale
EPDS: Edinburgh Postnatal Depression Scale
PGQ: Pelvic Girdle Questionnaire
All objective variables reflected the participant’s condition during pregnancy α = 0.05
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 In terms of risk factors for persistent LBP or PGP after 
delivery, the hypothesis in this study was rejected. Pain 
symptoms during pregnancy might not be risk factors 
for persistent LBP/PGP in postpartum Japanese women. 
Several European studies showed that symptoms of 
LBP/PGP during pregnancy were highly associated 
with persistent LBP/PGP more than 3 months after 
delivery.3,10,12,21,22 Dunn et al.23 found that severity of 
pain increase in women with pain in a constellation 
of locations than a single location. Robinson et al.21 
found that pain and Disability rating index (DRI) scores 
in late pregnancy were risk factors for persistent pain  
12 weeks after delivery. Both sacroiliac and pubic joint 
pain during pregnancy were associated with postpartum 
pain persisting for more than 2 years. However, in 
this study, there were no variables correlating with 
the presence or absence of pain at 3 or 12 months 
after delivery. Moreover, pain during pregnancy 
and limitations on activities of daily living were not 
associated with persistent LBP/PGP at 12 months after 
delivery. Gutke et al.24 highlighted that persisted pain 
resulted from capability to perform daily activity and 
to manage long-term pregnancy related PGP. Thus, 
pregnant and postpartum women’s daily activity and 
management of pain should be analyzed to identify 
the risk factors of the persisted pain. Housework, daily 
activities, family support whether single and cohabiting 
with support or without support might be associated 
persistent LBP and PGP, although we did not collect the 
data regarding work family and cohabiting supports.
 This study targeted only women with natural vaginal 
birth. Women undergoing cesarean delivery were 
excluded because the pain of the incision would be 
difficult to distinguish from their perception of pain in 
the sacroiliac joints.
 We recorded pain symptoms during pregnancy at one 
day after delivery. This interval might cause recall bias 
because the interval of 1-2 days between the last day of 
pregnancy and the day when they were asked to fill-out 
the questionnaire concerned their memory. The entirety 
of the pregnancy or even just the last trimester might 
not be clearly classified, even though the interval was 
short enough for participants to have a clear memory.
There were mainly four limitations. First, we collected 
data on pain symptoms during pregnancy one day after 
delivery. This interval might have caused primary recall 
bias because the interval of 1-2 days between the last 

day of pregnancy and the day when they were asked 

to fill-out the questionnaire concerned their memory 

particularly after experiencing extreme pain during 

delivery. Second, the sample size was smaller than the 

required number of 101 by power analysis (（= .05, （= .20, 

and effect size of 0.5) and the number of participants 

in this study was insufficient to perform subgroup 

analyses (Post hoc power was .26 (（= .05, （ = .20)). We could 

not conclude that the qualities of pain and symptoms 

during pregnancy were not predictive factors for 

persistent LBP/PGP at 12 months after child delivery. 

Thus, further study is needed to expand the number 

of subjects. Third limitation is that we did not obtain 

imaging data for the diagnosis nor clinical examinations 

to assess the pain and pelvic condition. Thus, the 

causes of pain remained unclear, and the causes of pain 

reduction were not identified. Fourth, we did not collect 

the data of breastfeeding and contraception. Thus, how 

many women continued breastfeeding and how many 

used oral contraception in remission group and PGP/

LBP group were unclear.

CONCLUSION
This study found that a high percentage of Japanese 

women had persistent LBP/PGP during 12 months 

after delivery. Those who had constant low back and/

or PGP during pregnancy showed high PGQ scores from 

the day 1 to 3 weeks after delivery. Although the PGQ 

score and degree of pain during pregnancy may affect 

postpartum pain, LBP/PGP is usually alleviated during 

the first 3 months after delivery. Low back pain during 

pregnancy is one of the risk factors for postpartum LBP/

PGP in Japanese women. Further study should expand 

sample size and clarify other risk factors for worsening 

LBP/PGP.
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